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C++ 



class Foo : protected virtual | jcpp_ref|-^ 
{ ^223 



Foo( jobject_obj ) : jcpp_ref( _obj ) 



{ 
} 



//some JNI code 



224 



virtual void fooMethod(int) 

//call the JNI method using virtual 
//invocation 

} 



}; 



230 



222 



220 



226 



class FooUser 



Foo get_a_Foo() 



228 



229 



jobject aFoo = ...;//call Java method using virtual JNI 
invocation 

return Foo(aFoo); 

} 



FIG. 5 
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30 



A. 



proxy_name Q'object_obj, int_type); 



36 



2l 



38 



40 



proxy_name (const proxy_ref* |_ref , const char* |_field Name ); 



42 



A. 



44 



46 



proxy_name (const proxy_class* _claz4 const char* _fieldName| ); 



48 



A. 



50 



proxy_name (const proxy_array* array, jsize jndex ); 



52 



FIG. 6 
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^108 



class Foo : public java::lang::Object 
public: 



typedef jcpp_object_array<Foo> 



Foo( const Tnull B); 



112 



^-114 



Foof object, int ); 

Foot const jcpp_ref*, const char*); 
Foot const jcpp_class*, const char*); 
Foo( const jcpp_array*, jsize); 



Foo( const Foo & ); 



116 



~Foo(); 



118 



r 



120 



Foo& operator = ( const Foo &); 



110 



array 1D; 



bool operator == ( const Foo &) const; 
bool operator ! = ( const Foo &) const; 



122 
^124 



static const jcpp_class* 



get_static_class(); 



const jcpp_class* 



get_class() const; 



static Foo dyna_cast( const jcpp_ref & _src ); 



FIG. 7 
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52 



class jcppjnt : public |jcpp_base 
p ublic: 



54 



56 



}; 



typed ef |jcpp_int_array ^ 



57 



arrayl D ]N 



typedef (Tobject_array<array1 D>) array2D; 



58 



60 



jcpp_int( const jcpp_ref * _ref, const char * _fieldName ); 



jcpp_int( const jcpp_class * _ref, const char * _fieldName ); 



jcpp_int( const jcpp_int_array * _array, jsize _index ); 



jcpp_int( const jcppjnt & _rns ); 



61 



62 



59 



■65 



jcpp_int( ); 



66 



operator new ( size_t _size ); 
operator delete( void * _ptr ); 



operator 



jint ( ) const; 



62 



64 



jcppjnt & 


operator = ( jint ); 


jcpp. 


jnt& 


operator += ( jint ); 


jcpp_ 


jnt& 


operator -= ( jint ); 


jcpp. 


jnt& 


operator *= ( jint ); 


jcpp. 


_int& 


operator /= ( jint ); 


jcpp. 


jnt& 


operator %= ( jint ); 


jcpp. 


_int& 


operator ++ ( ); 


jcpp. 


jnt& 


operator -- ( ); 


jint 




operator ++ ( int ); 


jint 




operator - ( int ); 



66 



const jcpp_class * get_class() cont; 



68 



FIG. 8 
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270 



C++ 



Declarations 



272 

273-f 

274- 
275- 
277- 



256- 
258- 
260- 
262- 
264- 
266- 



class Foo 

{ 



}; 



static const jcppjnt X; 



class Bar 
{ 



}; 



Usage 

int i = Foo: :X; 
int j = Bar: :X; 
Bar: :X += 30; 
jchar k = Bar() .ch; 
Bar bar; 
- Bar.ch = 'd'; 



static jcppjnt 


X; 


jcpp_char 


ch; 



FIG. 11 
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J 



101 



Determine a Mutability 
Category of each 
SuperTnterface and 
a Superclass of the 

Identified Java 
Class or Interface 



( Start ) 



98-^ i 

Identify the Type of the Java 
Object being Passed by Java 
Method Argument 



100 



A. 



Determine Mutability of 
each Field and Method 
Declared by the Identified 
Java Class or Interface and 
for each Method Assign a 
Corresponding Mutability 
Attribute to the Method 



102 



A. 



Assign a Mutability Category 
to the Identified Java Class 
(or Interface) Based on the 
Mutability Attributes of the 

Fields and Methods 
Declared by the Identified 
Class and on the Mutability 

Category of each Super 
Interface and a Superclass 
of the Identified Class 



104 



A. 



For the C++ Method Argument 
that Wraps the Java Method 
Argument, Declare a Constness 
of the C++ Method Argument 

Based on the Mutability 
Category of the Identified Java 
Class or Interface 



FIG. 12 
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399 
408-> 
410- 

412- 



414- 



419 
428^ 

430^ 
432 -v 



434- 



Subject 




Observer 


►« 


- Attach(Observer) 


Update() 


Detach(Observer) 
- NotifyQ 




L 


\ 



400 
402 



ConcreteSubject 



GetState() 
SetState() 



subjectState 



Document 



SaveQ 



Open() 



Close() 



DoRead() 



A 



MyDocument <■ 



DoRead() 



ConcreteObserver 



Update() 



FIG. 14 



docs 



Application 



AddDocument() 



OpenDocument() 



■422 



DoCreateDocu ment() 
CanOpenDocument() 
AboutToOpenDocument() 



MyApplication 



DoCreateDocument() 
CanOpenDocument() 
AboutToOpenDocument() 



404 
406 



420 



424 



FIG. 15 
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495 
496 
497 

498 



Java 



TrampolineSupport 



_^ map(obj : Object, ptr : long) : void 
- ^ unmap(ptr : long) : void 
•j5 lookup(obj : Object) : long 



490 



Java 



492 



Anlnterface 



aCallb ack(arg : CallbackArgument) : void 

491^ 



499-^ 



2V 



Java 



AnlnterfaceUser 



^ use(obj : Aninterface) : void 



493- 



Java 



Anlnterfacelmp! 



QgS REGISTRY : TrampolineSupport^ — 500 



•503 



_^ Anlnterfacelmpi(ptr : long) — *~ 501 
_^ aCailback(arg : CallbackArgument) : void 
_^ aCallbackNative(arg : CallbackArgument, ptr : long) : void 

505^ 



510 



2v 



494^ 

void use(Anlnterface ifc )^ 

ifc.aCallback( arg ): 
} Java 



C++ 



Anlnterface (Proxy) 



Q2S REGISTRY : TrampolineSupport (Proxy). 



■511 



Anlnterface() 512 
^ Anlnterface() 514 
virtual aCallback(arg : const CallbackArgument&) : void = 0 

5ieP 



517 



Anlnterfacelmpl(long ptr) L 

{ ^502 

^REGISTRY.map( this, ptr); ^-504 

void a Cal!back( CallbackArgument arg ) 

aCallbackNative( arg, REGISTRY.Iookup(this)); 
} Java 



void JNICALL aCallbackNative (JNIEnv* env, ^ 



506 



jobject this, 
jobject arg, 
jlong ptr) 



AnlnterfaceProxy* p = (AnlnterfaceProxy*)ptr; 
CallbackArgument cppArg( arg ); 



p~>aCa!lback( cppArg ); 

} 



C++ 



C++ 



AnlnterfaceUser (Proxy) 



^ use(obj : Anlnterface&) : void 



521 
522 



C++ 



AConcretelmpI 



_^AConcretelmpl() ——518 
_5 virtual aCallback(arg : const CallbackArgumentS) : void 



519 



Anlnterface()-N. L 

{ ^-olo 

construct(...,(jlong)this);//take this as argument 

~Anlnterface() 515 

REGISTRYunmap( (jlong)this ); 
} C++ 



520 



void aCallback( const CallbackArgument & arg ) L 
//do concrete task 

} C++ 



FIG. 17 
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( start ) 



532^ 


r 


Parse First Component to Produce 
Parsed First Component 




r 




538-^ 


Yes 

f 


Identify Type of First Component 


54(K 




Analyze Parsed First Component and Determine 
Appropriate Transformation to be Performed 


542^ 


r 


Apply Determined Transformation to Parsed 
First Component to Produce a Corresponding 
Component of Other Domain 




f 



(End) 



FIG. 20 
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540 



(Start) 



542^ 



Identify Next Subcomponent 
of the First Component 




556- 

Y^Transforrrr 



Record that 
User-Defined 
Component 
Should be 
Transformed 
Later 



560 



A. 



Transform 
User-Defined 
Component 



Identify Type of Subcomponent 



Analyze Parsed Subcomponent 

and Determine Appropriate 
Transformation to be Performed 



552^ 



Apply Determined Transformation 
to Parsed Subcomponent to 
Produce a Corresponding 
Subcomponent of Other Domain 



FIG. 21 
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480- 




482 



Apply Heuristics to 
Identify and Mark 
Callback Methods 



484- 



Manually Mark 
Callback Methods 



486 



Generate Java Proxy Class that 
Implements Interface or Extends Class 
Overriding all Marked Methods with 
Special, Delegating Implementations 



488- 



T 



Generate Corresponding C++ Proxy 
Class Usable as Superclass for C++ 
Classes that Implement Callback Methods 



489- 



1 



T 



Generate Native Trampoline Methods 
for Marked Callback Methods 



FIG. 22 
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300a 



public class Counter implements java.io.Serializable 
{ ^-304a 

public static final int UP = 1 ; 
public static final int DOWN = 2; 

r 308a V 30 6a 

private int max; 
private int direction; 

^310a 

( //creates a new UP-counter with the given maximum 
public Counter( intjnax ) 

312a< { 

1 this( _max, UP ); 



314a< 



f //creates a new counter with given maximum and direction 
public Counter( int jnax, int _direction ) 

max = _max; 
direction = direction; 

1} 



r //counts in the direction specified and outputs the numbers 
public void count() 

if( direction == UP ) 
OAa j for( int 1=0; l<max; I++ ) 

J1ba \ System.out.println ( *" + l ); 

else if ( direction == DOWN ) 
for( intl=max-1; l>=0; I™ ) 
System.out.println( " " + I ); 

\ } 



318a 



320a 



//returns true if this instance is an UP counter 
public boolean isUpCounter() 

return ( direction == UP ); 

//returns the maximum of the counter 
public final int getMax() 

return max; 

} 



//creates a counter with the same maximum as this counter, but reverse direction 
public Counter getReverseCounter() 
322a { { 

| return new Counter( max, direction == UP ? DOWN : UP ); 

} FIG. 24 
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600 



Bottom-Up Port By Proxy (Initial) 



604 




606 



608 



DB Utils 





612 



□ C++ Code 



FIG. 27A 
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"ft TBOV 



600 



Bottom-Up Port By Proxy (1st Step) 




608' 610 



El Java Code 

[HI Generated Proxy Layer 

□ C++ Code 



FIG. 27B 
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J 



600 



Bottom-Up Port By Proxy (2nd Step) 



602 




604 



Fund 



Func2 



608a'- 



608*- 



DB Utils 



Pi!!. n S 
61 oa' 610 . 



606 




Security 



■612 



HI Java Code 

K Generated Proxy Layer 

□ C++ Code 



FIG. 27C 
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600 



Bottom-Up Port By Proxy (3rd Step) 



602- 



Main 



608a 1 




©B Utilsl 



610a' 610 



■606 



Security 



612 



El Java Code 

Generated Proxy Layer 

C++ Code 
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